Mandibular coronoid process in parathyroid hormone-related protein-deficient mice shows ectopic cartilage formation accompanied by abnormal bone modeling.
Parathyroid hormone-related protein (PTHrP) null mutant mice were analyzed to investigate an additional role for PTHrP in cell differentiation. We found ectopic cartilage formation in the mandibular coronoid process in newborn mice. While many previous studies involving PTHrP gene knockout mouse have shown that the cartilage in various regions becomes smaller, this is the first report showing an "increase" of cartilage volume. Investigations of mandibular growth using normal mice indicated that coronoid secondary cartilage never formed from E 15 to d 4, but small amount of cartilage temporally formed at d 7, and this also applies to PTHrP-wild type mice. Therefore, PTHrP deficiency consequently advanced the secondary cartilage formation, which is a novel role of PTHrP in chondrocyte differentiation. In situ hybridization of matrix proteins showed that this coronoid cartilage had characteristics of the lower hypertrophic cell zone usually present at the site of endochondral bone formation and/or "chondroid bone" occasionally found in distraction osteogenesis. In addition, the coronoid process in the PTHrP-deficient mouse also showed abnormal expansion of bone marrow and an increase in the number of multinucleated osteoclasts, an indication of abnormal bone modeling. These results indicate that PTHrP is involved in bone modeling as well as in chondrocyte differentiation. In situ hybridization of matrix protein mRNAs in the abnormal mandibular condylar cartilage revealed that this cartilage was proportionally smaller, supporting previous immunohistochemical results.